The recent report by Hoffman et a l l regarding the activation of factor X (FX) by factor VIIa (FVIIa) in the presence of monocytes with no cell-surface tissue factor argues for the presence of a monocyte surface-specific reaction that does not involve anionic phospholipid. They suggest that this, entirely novel, reaction is a contributory factor in the prevention of a bleeding syndrome after the administration of high doses of recombinant FVIIa to hemophiliacs. We take issue with their conclusion that this reaction is independent of anionic phospholipid and suggest experiments that would answer this question succinctly.
Activation of Factor X by Factor Vlla on Monocyte Cell Surfaces

To the Editor:
The recent report by Hoffman et a l l regarding the activation of factor X (FX) by factor VIIa (FVIIa) in the presence of monocytes with no cell-surface tissue factor argues for the presence of a monocyte surface-specific reaction that does not involve anionic phospholipid. They suggest that this, entirely novel, reaction is a contributory factor in the prevention of a bleeding syndrome after the administration of high doses of recombinant FVIIa to hemophiliacs. We take issue with their conclusion that this reaction is independent of anionic phospholipid and suggest experiments that would answer this question succinctly.
The 
Response
In our recent report,' we state that factor VIIa (FVIIa) activation of factor X (FX) is supported by monocytes through a tissue factorindependent mechanism. We speculated that this activation was dependent on a specific monocyte component in addition to the membrane phosphplipid. This speculation was supported by three lines of evidence: (1) the activity was present on monocytes but not a different cell type (endothelial cell line); (2) the activity was saturable with respect to FVIIa with a K112 of 0.4 to 0.6 nmollL; and (3) the activity was not inhibited by the Gla domain of prothrombin. This additional component was not tissue factor, because anti-tissue factor antibodies did not inhibit the activity.
In their letter, Martin and Tuddenham agree with our major conclusion that the reaction is independent of tissue factor, but suggest that our data could be explained by the assembly of reactive complexes of FX and FVIIa on the specific anionic phospholipid surface provided by monocytes without invoking any additional component. The basis for their conclusion, in part, revolves around questions concerning our use of a Gla peptide as an inhibitor in our previous studies. We believe that our original conclusions are correct and provide additional data below. Previous s t u d i e~~~~ have shown that, on phospholipid surfaces, increasing concentrations of FVIIa give increasing rates of FX activation up to concentrations of 15 nmol/L m a . Because we saw saturation on monocytes with respect to FVIIa, either a monocyte component is limiting or the amount of phospholipid surface is limiting. In data not published in our original report, we have shown that monocytes will also support FIXa activation of FX. However, this reaction did not saturate with increasing m a , implying that the phospholipid surface is not limiting. Previous studies have shown that the Gla domain of bovine prothrombin can interact directly with a phospholipid su~face.~ In addition, a number of studies have also shown that there are specific interactions between coagulation protein Gla domains.*-* Whatever the mechanism behind its activity, a Gla peptide has different effects on purely phospholipid-dependent and cofactor-mediated activity of FVIIa. As shown in Fig 1, significantly inhibits FVIIa cleavage of FX on a phospholipid surface. However, when a cofactor, in this case tissue factor, is present, the concentrations of Gla peptide used in this study had no inhibitory effect. As shown in our report, the Gla peptide had no effect on FX activation by F W a on the monocyte surface. This implies that F W a activity is mediated by a component on the monocyte surface in addition to anionic phospholipid.
We believe that the combination of all three lines of evidence cited in our original report support the conclusion that the ability of 
